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exposing an animal to an inhalant (e.g., exposing an animal of a type drawn from a 
gas-breathing-members-of-phylum-chordata group which includes an avian, a rodent, 
a primate, a feline, a canine, a porcine, an equine.) 
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acquiring near real time measurement of at least respiration during said exposing 



204 



calculating a received dose of the inhalant in response to the near real time 
measurement of the at least respiration during said exposing 
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exposing an anirrW te an inhalant 



dispersing either an organic or inorganic substance 
(e.g., dispersing a substance having a form selected 
from an inhalant-form group including but not limited 
to a wet aerosol form, a dry aerosol form, a gaseous 
substance form, mist form, a fog form, a fume form, 
and an airborne substance form) 
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202 



acquiring near real time measurement of at least respiration during said exposing 




calculating a received dose of the inhalant in response to the near real time 
measurement of the at least respiration during said exposing 
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200 



an inhalant 



dispersing the inhalant into an inhalant chamber (e.g., dispersing the inhalant into an 
inhalant chamber having a configuration selected from an exposure-target group including 
but not limited to a configuration to house a nose of the animal, a configuration to house a 
head of the animal, a configuration to house a part of the animal, and a configuration to 
house the entire animal; however, with respect to the foregoing, those skilled in the art will 
appreciate that the part of the animal that expands/ contracts appreciably during respiration 
is preferably substantially isolated from the inhalant-chamber space where pressure 
measurement is taken, so that the expansion/ contraction of the part of the animal that 
expands/ contracts appreciably during respiration does not unduly interfere with the 
pressure measurement (e.g., if the inhalant chamber houses the entire animal, a second 
enclosure could be used to enclose and isolate the animal's thoracic cage from the space of the 
inhalant chamber where the pressure is to be measured.). 
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calculating a received dose of the inhalant in response to the near real time 
measurement of the at least respiration during said exposing 
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exposing an animal to an inhalant 




acquiring near real time measurement of^ at Wast respiration during said exposing 
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calculating the at least respiration via detecting at least one change 
in an inhalant chamber pressure (e.g., by acquiring pressure 
readings at about 30x per second) 
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204 



calculating a received dose of the inhalant in response to the near real time 
measurement of the at least respiration during said exposing 
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start 
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exposing an animal to an inhalant 



202 



acquiring near real time measurement at least respiration during said exposing 



nyii 



calculating the at least respiration via at least one change in an 
inhalant chamber pressure (e.g., by acquiring pressure readings at 
about 30x per second) , 
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converting the at least one change in the inhalant 
chamber pressure into at least one change in an 
inhalant chamber volume via use of the Ideal Gas 
Law 
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calculating the respiration from the at least one 
change in the inhalant chamber volume 
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204 



calculating a received dose of the inhalant in response to the near real time 
measurement of the at least respiration during said exposing 
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200 



exposing an animal to an inhalant 



202 



acquiring near real time measurement of at least respiration during said exposing 
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acquiring near real time measurement of at least 
one exposing parameter selected from an exposing- 
parameter group including humidity, temperature, 
pressure, flow volume, and inhalant concentration 
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204 



calculating a received dose of the inhalant in response to the near real time 
measurement of the at least respiration during said exposing 
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exposing an animal to an inhalant 




acquiring near real time measurement of at least respiration during said exposing 




calculating a received dose of the inhalant in response to the near real time measurement of the at least 
respiration during said exposing ^ 



multiplying a measured inhalant 
concentration by a volume inhaled by 
an animal 



multiplying an inferred inhalant 
concentration by a volume inhaled by 
an animal. 
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automatically controlling an environment of an inhalant inhalant chamber 
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automatically controlling a concentration of an inhalant in the inhalant chamber 
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900 



automatically controlling an environment of an inhalant chamber 



maintaining one or more environmental factors via feedback control, wherein said one or 
more environmental factors are selected from an environmental-factor group including but 
not limited to pressure, temperature, humidity, airflow in to the inhalant chamber, and 
airflow out of the inhalant chamber 
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automatically controlling an environment of an inhalant chamber 



enjv 



maintaining one or more environmental factors via feedback control, wherein said one or 
more environmental factors are selected from, an environmental-factor group including but 
not limited to pressure, temperature, humility, airflow in to the inhalant chamber, and 
airflow out of theiinhalant chamber 



controlling the one or more environmental factors via monitoring one or more 
environmental sensors selected from an environmental-sensor group including a 
pressure sensor, a temperature sensor, a humidity sensor, an input airflow sensor, and 
an output airflow sensor (e.g., controlling the one or more environmental factors via 
one or more Proportional Integral Derivative (PID) controllers respectively receiving 
input from the one or more environmental sensors and respectively adjusting one or 
more environmental drivers selected from the environmental-driver group including 
a pressure driver, a temperature driver, a humidity driver, an input airflow driver, 
and an output airflow driver) 
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automatically controlling a concentration of an inhalant in the inhalant chamber 
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Fig. 11 
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automatically controlling an environment of an inhalant chamber 



dispersing either an organic or inorganic substance via electronic control of one or more 
inhalant dissemination devices (e.g., dispersing a substance having a form selected from an 
inhalant-form group including but not limited to a wet aerosol form, a dry aerosol form, a 
gaseous substance form, mist form, a fog form, a fume form, and an airborne substance 

form) 
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automatically controlling a concentration of an inhalant in the inhalant chamber 
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automatically controlling an environment of an inhalant chamber 



dispersing either an organic or inorganic substance via electronic control of one or more 
inhalant dissemination devices (e.g., controlling the one or more inhalant dissemination 
devices via one or more Proportional Integral Derivative (PID) controllers respectively 
receiving input from one or more dissemination-related sensors selected from the 
dissemination-related-sensor group including but not limited to a chamber pressure 
monitor, an inhalant-concentration sensor, and a gas sensor 1 ) 
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automatically controlling a concentration of an inhalant in the inhalant chamber 
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automatically controlling an environment of an inhalant chamber 
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automatically controlling a concentration of an inhalant in the inhalant chamber 

I 



controlling a flow rate either into or out of the inhalant chamber in response to a 
specified dispensment of the inhalant (e.g., controlling the flow rate either into or 
out of the inhalant chamber via one or more Proportional Integral Derivative 
(PID) controllers respectively receiving input from one or more concentration- 
related sensors selected from a concentration-related-sensor group including a 
chamber pressure monitor, an inhalant-concentration sensor, a gas sensor, an 
input airflow sensor, and an output airflow sensor) 

l 



904 



I 



1400 




Fig.14 



o 



o 



AUTOMATED ONHALATDQN TOXDCOLQGY EXPOSURE SYSTEM 



15/18 



S -A. 



( start yy 



900 




902 



automatically controlling a concentration of an inhalant in the inhalant chamber 
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displaying near real time measurement data related to an animal in the inhalant chamber 
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automatically controlling an environment of an inhalant chamber 
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automatically controlling a concentration of an inhalant in the inhalant chamber 
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displaying near real time measurement data (related to an animal in the inhalant chamber 
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displaying one or more animal-related 
factors, wherein said one or more 
animal-related factors are selected 
from the animal -related- factor group 
including respiration data, and 
dosimetry data 


1600 


displaying one or more 
environmental factors, wherein said 
one or more environmental factors 
are selected from an environmental- 
factor group including but not 
limited to pressure, temperature, 

humidity, and airflow into the 
inhalant chamber, and airflow out 
of the inhalant chamber 
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start y 17 Q0 



displaying near real time measurement data related to an animal in an inhalant 

chamber 
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Fig.17 



0 o 

AUTOMATED ONHALAT OOM YOXOCOLO Y EXPOSURE SYSTEM 



18A8 




1700 



displaying near real time measurement data] related to an animal in an inhalant chamber 
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displaying one or more animal-related 
factors, wherein said one or more 
animal-related factors are selected 
from an animal-related-factor group 

including but not limited to 
respiration data, and dosimetry data 
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displaying one or more inhalant- 
related factors, wherein said one or 
more inhalant-related factors are 
selected from the inhalant-related- 
factor group including but not limited 
to rate of inhalant dispensement and 
inhalant concentration 
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displaying one or more 
environmental factors, wherein said 
one or more environmental factors 
are selected from the 
environmental-factor group 
including but not limited to 
pressure, temperature, humidity, 

and airflow in to the inhalant 
chamber, and airflow out of the 

inhalant chamber 
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